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In  our  previous  coamuni cations  we  investigated  the  effect 
of  a  number  of  anticholinergic  substances:  oThiospasmine  and  Hydro- 
xythiospasmine,  two  substances  prepared  in  the  VUFB  [Vyzkumuy  ustav 
pro  farmacii  a  biochemii;  Research  Instituge  of  Pharmacology  and 
Biochemistry],  atropine,  and  foreign -made  oxyphenonium  (Antrenyl) 
and  methantheline  (Banthine),  the  substances  producing  a  sympathomi¬ 
metic  effect;  and  the  spasmolytics  of  papaverine  both  influencing 
gastric  secretions  stimulated  by  administering  histamine,  and  we  also 
investigated  hypoglycaemia  caused  by  insulin  (Metys,  Votava,  1959; 

Metys  and  others,  1959) •  This  communication  contains  the  results  of 
comparing  the  effect  of  the  above  substances  on  the  secretory  response 
of  the  Pavlov  pouch  after  the  administration  of  food.  Gastric  secretion 
stimulated  by  histamine  probably  affected  mainly  the  parietal  cells  of 
the  gastric  nucous  membrane,  and  the  parasympathetic  nervous  system 
played  the  major  role  in  the  secretion  stimulated  by  hypoglycaemia; 
on  the  other  hand,  secretion  stimulated  by  food  is  a  more  complicated 
problem  (Gregory,  1956).  It  seems  that  the  application  of  this  type 
of  stimulation  brings  us  more  closely  to  the  natural  physiological 
conditions . 


Methodology  of  the  Experiments 

In  our  experiments  we  used  five  dogs  with  a  Pavlov  pouch 
(male  dogs  weighing  16,  If,  19*5,  24  and  25  kilograms).  In  two  dogs 
the  pouch  operation  was  performed  according  to  Soloviev’s  method 
(1952);  the  rest  were  operated  on  according  to  the  method  of  Neuwelt 
and  others 


1 


(19^0).  We  Introduced  a  f,Spof acrylic1'  or  "Dehtacrylic" 
cannula  into  the  cardiac  orifice  of  the  pouch*  Fob  techni¬ 
cal  reasons,  the  standard  diet  requirements  for  the  experi¬ 
mental  animals  were  only  partially  observed* 

The  dogs  were  deprived  Of  food  16  .  to  l8,kottrs  before  the 
experiment;  they  could  drink  water  fid  libitum.  Experiments 
were  performed  In  a  quiet  room  during  the  early  morning 
hours  twO  or  three  -times  a  week;  and  one  of  them  always 
served  as  a  control*  Gastric  secretion  was  stimulated  by 
administering  cut  boiled  horsemeat  in  a  constant  volume  for 
each  dog.  Secretion  was  sampled  from  the  first  animal  every 
thirty  minutes,  and  from  the  rest  every  twenty  minutes,  this 
arrangement  enabling  us  to  record  more  precisely  the  changes 
in  the  secretory  activity.  In  most  cases  we  observed  the 
gastric  secretion  during  the  four  hours  following  the  admin¬ 
istration  of  food.  As  previously,  we  investigated  the  pulse 
rate,  and  the  dilatation  and  reaction  of  the  pupil.  As  far 
as  details  of  gastric  juice  are  concerned,  we  refer  to  the 
previous  study  (Metys  and  others,  1959).  A  separate  commu¬ 
nication  will  be  devoted  to  the  peptic  activity  of  the 
secernent  juice. 

The  tested  substances  were  administered  to  all  experi¬ 
mental  animals  subcutaneously  30  minutes  after  they  were 
fed;  a  physiological  solution  was  injected  in  the  control 
experiments.  For  the  purpose  of  orientation  one  of  the 
dogs  was  given  the  tested  substances  not  only  by  parenteral 
administration  bu-*’  also  orally  in  a  wafer  30  minutes  before 
feeding;  glucose  was  administered  orally  during  the  control 
experiments.  Eight  to  15  control  experiments  were  performed 
In  each  animal.  We  used  them  as  a  basis  for  calculating  the 
average  value  for  each  animal  of  the  concentration  of  free 
HCL,  the  volume  of  the  secernent  gastric  juice  within  the 
reliability  limit  for  p  =  0.95,  and  the  limit  of  insignifi¬ 
cance  in  administering  the  tested  substances  with  regard  to 
the  difference  between  the  control  average  and  the  value 
acquired  during  the  single  experiments.  We  then  compared 
the  gastric  secretion  caused  by  the  tested  substances  with 
the  average  values. 

Each  tested  substance  was  administered  to  four  of  the 
five  experimental  animals  in  two  different  doses,  and  only 
by  way  of  an  exception  did  we  administer  an  additional  dose 
of  the  tested  substance  or  repeat  the  same  dose.  We  admin¬ 
istered  most  of  the  tested  substances  in  only  one  dose  to 
one  of  the  experimental  animals. 
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Results 


Control  Experiments 

The  basal  secretibn  from  the  pouch  was  mucous  and 
viscous.  The  appearance  of  the  secreted  gastric  juice 
had  changed  already  in  its  first  portion  (20  to  30  minutes 
after  the  administration  of  fbbd);  secretion  from  the  pouch 
was  aqueous,  ranging  from  a  slightly  turbid  to  a  clear 
appearance;  its  voTune,  fepncentration  of  free  HCL,  and 
acidity  usually  increased  simultaneously*  Maximum  values 
of  the  individual  components  were  reached  40  to  80  minutes 
after  the  administration  of  food;  in  most  cases  acidity 
reached  its  peak  Dater  than  the  maximum  volume  of. the 
secernent  juice.  The  volume  of  the  secernent  juice  dropped 
to  about  30  to  50  percent  of  its  maximum  value  at  the  end 
of  the  fourth  hour  of  the  experiment  and  did  not  drop 
below  80  percent  by  the  end  of  the  experiment * 

The  pulse  rate  and  the  dilatation  and  reaction  of  the 
pupil  did  not  change  much  during  the  control  experiment. 

Administration  of  the  Tested  Substances 

Gastric  Secretion  All  tested  anticholinergic  substances 
(atropine,  Thiospasmine,  Hydroxythiospasmine,  oxyphenonium, 
methantheline)  showed  a  clearly  inhibitory  effect  especi¬ 
ally  on  the  volume  of  the  secernent  gastric  juice,  and  also 
on  the  concentration  of  free  HCL,  but  only  after  a  substan¬ 
tial  drop  in  the  volume  of  the  juice. 

Thiospasmine  showed  a  moderate,  but  significant  inhibi¬ 
tory  effect  on  the  volume  of  the  secernent  juice  during 
40  to  60  minutes  after  administering  only  0.05  milligram/ 
kilogram;  acidity  dropped  only  slightly  below  the  limit 
of  significance.  The  inhibitory  effect  on  gastric  secre¬ 
tion  rose  only  moderately  after  the  dose  was  increased; 
acidity  dropped  sooner  and  was  more  pronounced,  but  there 
was  no  substantial  difference  in  the  return  to  the  normal 
and  usually  higher  values  between  doses  of  0.1,  0.2,  and 
0.5  milligram/kilogram.  The  acidity  of  the  juice  did  not 
drop  to  the  zero  value  even  after  administering  0.5  milli¬ 
gram/kilogram  of  Thiospasmine  (Graph  1).  There  was  a  very 
substantial  drop  in  the  volume  of  the  secernent  juice  imme¬ 
diately  after  resorption  (after  5  to  10  minutes);  the  volume 
values  returned  to  the  control  values  at  a  slower  rate  than 
the  acidity  of  the  juice;  but  even  after  the  highest  dose 
the  secretion  response  returned  to  normal  values  during  the 
four  hours  of  the  experiment. 
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*0, Free  HGL 


Graph  1.  Effect  of  Thlospasmine  on  the  concentration 
of  free  HCL  in  gastric  juice  (Dog  Kazan). 

The  y-axis  shows  ml  of  consumed  n  NaOH  per 
liter,  the  x~axis  the  time  in  minutes.  0 
Indicates  the  amlnlstratlon  of  food$  the  arrow 
indicates  the  point  at  vrhich  Thiospasmlne  was 
administered  subcutaneously.  The  control 
variable  values  (9  experiments)  are  indicated 
by  the  solid  linef  the  hatched  space  indicates 
their  limits  of  reliability  for  p=0.95*  The 
thinner  solid  line,  parallel  to  the  lower 
limit  of  the  variable  values,  indicates  the 
limit  of  significance  of  the  individual  doses 
of  the  tested  substance.  Departures  below 
this  limit  are  statistically  important. 
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Graph  2.  Effect  of  Hydroxythiospasmine  on  gastric 
secretion  (Dog  Kazan).  The  upper  graph 
Indicates  changes  In  the  concentration  of 
free  HCL;  the  lower  shows  changes  In  the 
volume  of  secernent  juice  following  sub¬ 
cutaneous  administration  of  Hydroxythio- 
spasmlne.  The  y-axis  in  the  lower  graph 
indicates  the  volume  of  juice  in  ml  per 
40  minutes.  Other  indicators  are  the  same 
as  in  Graph  1. 
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one°case  a?te?  administering  food  following  the  experiment, 
there  was  no  response  in  another  experimen-  .  , 

Methantheline  first  inhibited  volume  of  “^  secernent 
Juice  and  later  the  concentration  of  free  HCL,  cut 
effect  was  relatively  short-lived.  A  dose  oi v .up 
milligram/kilogram  produced  an  inhibitory  erf 
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volume  of  the  secernent  juice  for  a  period  of  60  minutes; 
it  rose  proportionally  with  the  gradually  ihbreased  doses 
and  lasted  80  to  120  minutes  when  the  do fee  reached  0*2 
mi Hi g  r am/ki lbgr km . .  PradticallV  all  experiments  with  doses 
between  Oil  add  0*2  fci  111  g  ram/ki  log  Pam  pjpodueed  a  drop  in 
the  concentration  of  fffee  HCL  close  to  tne  values  of  about 
50  percent  of  the  a  erage  concentration,  or  even  below  that 
level.  The  secretory  response  returned  to  the  control  or 
higher  values  during  the  final  stage  of  the  experiments 
(Graph  4), 

An  injection  of  0.025  milligram/kilogram  of  oxyphenonium 
caused  a  sharp  drop  in  the  volume  of  juice  as  well  as  in 
the  concentration  of  free  HC1,  and  both  values  returned  to 
the  control  values  only  at  the  end  of  the  fourth  hour  of  the 
experiment.  Achlorhydria  vras  reached  only  after  a  dose  of 
0.05  milligram/kilogram  of  oxyphenonium,  and  a  practically 
total  inhibition  until  the  end  of  the  experiment  was  caused 
by  a  dose  of  0.1  milligram/kilogram  of  oxyphenonium. 

A  number  of  experiments  with  the  less  effective  tested 
anticholinergic  substances  (Thiospasmine,  methanthellne) 
brought  not  only  a  return  of  the  secretory  response  to  its 
normal  values,  but  also  a  significant  rise  in  gastric 
secretion  provided  that  doses  were  administered  in  such 
volumes  that  there  vras  a  discernible  inhibitory  effect 
which,  however,  faded  away  in  approximately  the  middle  or 
during  the  third  part  of  the  experiment. 

There  was  nothing  characteristic  in  the  effect  of  ephe« 
tonine  on  gastric  secretion.  Administration  of  2.5  mill!** 
grams'll  log  ram  did  not  substantially  change  the  volume  of  the 
secernent  juice;  in  two  or  three  experiments  there  was  a 
moderate,  though  statistically  significant,  drop  in  the 
concentration  of  free  HCL.  The  secretory  response  did  not 
change  in  one  of  the  seven  experiments  in  which  5  milligrams/ 
kilogram  of  ephetonine  were  administered;  the  rest  of  these 
experiments  showed  a  drop  in  the  volume  of  the  secernent 
juice  whidiwas,  however,  short-lived  in  most  of  the  cases. 
Concentration  of  free  HCL  dropped  narrowly  below  the  limit 
of  significance  during  three  experiments. 

A  dose  of  5  milligrams'kilogram  of  papaverine  affected 
neither  the  volume  nor  the  concentration  of  free  HCL  in 
gastric  juice.  Higher  papaverine  doses  unfavorably 
affected  the  over-all  condition  of  the  animals. 
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Graph  3. 


Effect  of  atropine  on  gastric  secretion 
(Dog  Kazan).  Same  indicators  as  in  Graph  2, 


Graph  4.  Effect  of  me than the line  on  gastric  secretion 
(Dog  Kazan).  Same  indicators,  as  in  Graph  2. 
Average  values  from  8  experiments.  . 
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Pulse  Bate  Thiospasmine  doses  affected  the  P^lse  Jva£e  3-0 
a  significant  way  only  aft??  thtey;  reached  0.*  and  0.5 
milliBram/k-,lograin.  jThe  effect*  however,  was  of  short  dura- 
tion.  Atropinl  and  HWjo*ythibdt)asttid?  affected  the  pulse 
rate  In  approximately  .the  same  way.  ®oses  of  0,  ?  Lre  Br0_ 

<t -ram /kilo  a  ram  produced  a  moderate  acceleration,  a  more  pro 
noun ced acceleration  was  caused  by  0.05  milligram/kilogram, 
and  0.1  milligram/kilogram  and  higher  doses  . 

greatest  acceleration.  Methantheline  doses  of  0.05 
eram/kilogram  caused  a  moderate  acceleration  of  the  pulse 
rate:  a  more  significant  acceleration  was  caused  by  doses 
of  0.1  milligram/kilogram  or  higher;  tachycardia  was  rela¬ 
tively  short-lived.  All  administered  doses  of  oxyphenonium 
accelerated  the  pulse  rate  significantly.  Ephetonine _pro- 
duced  a  rather  moderate  bradycardia,  and  papaverine  did  not 
change  the  pulse  rate. 

Effects  on  the  Pupil  Results  wer©  ident^|LwitSo^0aJ 
published  previously  (Metys  and  others,  Her® 

mention  only  the  following  observation:  a  f 

aose  of  0.5  milligram/kilogram  affected  the  °f 

the  pupil  in  a  medium  to  substantial  way?  the  light  reac¬ 
tion's  short.  Atropine  and  Hydroxythiospasmine  d?s|® 
of  0.2  milligram/kilogram  ana  higher  Produced  a  high  d®|ree 
of  mydriasis  and  the  light  reaction  until  the  end- of  the 
experiment,  Methantheline  doses  of  0.05  miliigram/kilo- 

gram  did  not  affect  the  pupil;  doses  of  o^the 

kilogram  caused  a  medium  to  substantial  dilatation 
pupil,  and  its  light  reaction  was  unsure  and  short. 

Oral  Administration  of  Anticholinergic  Substances 

Control  experiments  (7)  in  which  glucose  was  adminis¬ 
tered  in  wafers  uer  os  were  not  different  from  other 
trol  experiments  with  the  same  animal.  A  pronounced  inhi- 
bitory  effect  on  gastric  secretion  during  *h®  ?!jJlr8 

experiment  was  produced  by  the  following  doses  *  ?;?  " 

gramsfcilogram  of  Thiospasmine,  1  and  milligrarosArllo 

gram  of  Hydroxythiospasmine.  5  milligrams' Kilogram 
methantheline;  our  results  with  atropine  were  less  bomog- 
neous.  An  inhibitory  effect  was  produced  by  doseo  of  0.05 
to  0.25  milligram/kilogram. 

The  ratio  between  parenteral  ana  oral  doses  of  approxi¬ 
mately  the  same  effect  were  as  follows: 


9 


Thlospasmine  1:20-50 

Hydroxythiospasmine  1:40-100 
me  than  the  line  1:  <25 

atiropine  1:2^10 

The  inhibitory  effect;  of  Thlospasmine  and  methantheline 
was  perceived  in  the  ascending  part  of  the  secretory  response- 
in  the  first  40  minutes  following  the  administration  of  food? 
the  inhibitory  effect  of  Hydroxythiospasmine  developed  only 
after  the  first  40-mlnute  Interval,  evidently  because  of  a 
slower  Hydroxythiospasmine  resorption  from  the  digestive 
tract. 

The  parenteral  administration  of  the  tested  substances 
affected  gastric  secretion  significantly  through  doses  which 
also  produced  undesirable  effects  -  effects  on  the  pulse  rate 
and  the  pupil.  Oral  administration  of  anticholinergic  sub¬ 
stances  affected  the  pulse  rate,  as  well  as  the  dilatation 
and  reaction  of  the  pupil,  relatively  little.  For  instance, 

10  milligram/kilograms  of  Thlospasmine  or  1  to  2.5  milll- 
gram/kiiograms  of  Hydroxythiospasmine  produced  no  effect 
despite  the  fact  that,  as  mentioned  above,  they  had  a  pro¬ 
nounced  inhibitory  effect  on  gastric  secretion  almost  dur¬ 
ing  the  whole  experimental  period.  A  methantheline  dose 
of  5  milligram/kilograms,  with  a  similar  inhibitory  effect 
on  gastric  secretion,  caused  a  moderate,  not  a  maximum, 
acceleration  of  the  pulse  rate.  Similarly,  only  the  highest 
atropine  dose  -  0.25  milligram/kilogram-affected  the  pulse 
rate;  however,  these  latter  results  are  less  homogeneous. 

Discussion 

The  above  results  prove  that  among  the  substances  pre¬ 
pared  in  the  VUFB,  Hydroxythiospasmine  was  the  most  effec¬ 
tive  during  parenteral  administration;  it  can  be  compared 
with  atropine  in  its  effect  on  gastric  secretion,  as  well 
as  on  the  pulse  rate  and  the  pupil.  The  effect  of  atropine 
and  Hydroxythiospasmine  was  intensive  and  protracted.  The 
following  difference  between  the  two  substances  was  observed; 
the  drop  in  the  acidity  of  the  juice  was  sharper,  but  shor¬ 
ter,  after  the  atropine  injection;  administration  of  Hydroxy¬ 
thiospasmine  had  a  slower  and  more  protracted  effect, 

Thlospasmine  had  a  qualitatively  different  effect  on 
gastric  secretion.  A  parenteral  administration  caused 
a  lower  and  shorter  effect,  and  acidity  of  the  juice  did 
not  drop  to  the  2ero  value  even  after  a  dose  of  0,5 
milligram/kilogram.  In  addition,  the  undesirable  effects 
were  less  pronounced  and  their  duration  was  shorter. 
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Results  in  this  communication  correspond  very  well  to 
the  previous  findings  (VotaVa  and  others, 1957).  The  intro¬ 
duction  of  the  hydroxyl  group  into  the  Thiospasmine  mole¬ 
cule  r  i*e*  the  preparation  of  Hydroxythiospasmine  - 
increased  the  spasmolytic  effect  in  the  pharmacological 
tests  oh  the  isolated  organs  of  anesthetized  and  non- 
ahesthetized  animals  while  toxicity  increased  roughly 
three  times*  but  there  Was  a  substantial  increase  in  the 
anticholinergic  properties  of  Hydroxythiospasmine:  Hydroxy¬ 
thiospasmine  has  approximately  the  same  Vagolytic  effect, 
and  the  same  effect  on  lacrimation  stimulated  by  mecholyl 
and  on  salivation  stimulated  by  pilocarpind;  Thiospasmine 
was  four  to  ten  times  less  effective  in  these  tests. 

The  present  results  show  Hydroxythiospasmine  as  an 
effective  anticholinergic  substance  with  all  advantages 
and  disadvantages  of  the  substances  of  this  group.  On 
the  other  hand,  the  anticholinergic  influence  of  Thios¬ 
pasmine  is  probably  responsible  only  partly  for  its 
effect,  and  there  is  another  factor,  probably  a  direct 
effect  on  muscles,  in  its  spasmolytic  effect;  therefore, 
Thiospasmine  would  be  closer  to  Trasentine  H  not  only  in 
its  structure  but  also  in  its  effects. 

Xyphenonium  seems  to  be  the  most  effective  anticholi¬ 
nergic  substance  of  the  tested  substances  administered 
parenterally;  it  also  had  the  strongest  effect  on  the 
pulse  rate.  Our  results  of  its  effect  on  gastric  secre¬ 
tion  were  not  different  from  those  previously  published 
(Barrett  and  others,  1953)  The  effect  of  oxyphenonium  on 
the  pupil  is  less  pronounced,  in  accord  with  the  findings 
of  Plummer  and  others  (1953),  and  with  our  previous 
results  (Metys  and  others,  1959).  Atropine  and  Hydroxy¬ 
thiospasmine  are  less  effective  than  oxyphenonium,  and 
methantheline  and  Thiospasmine  are  even  less  effective. 

The  effect  of  methantheline  and  Thiospasmine  is  relatively 
short-lived;  methantheline  causes  a  sharper  drop  in  the 
volume  and  especially  in  the  acidity  of  the  secernent 
juice,  but  its  effect  on  the  pulse  rate  and  especially  on 
the  pupil  is  more,  pronounced  than  that  of  Thiospasmine. 
Interesting  also  is  the  increase  in  gastric  secretion 
after  the  fading  away  of  the  effect  of  Thiospasmine  and 
methantheline  during  some  of  the  experiments.  In  comparing 
the  effect  of  the  tested  substances  we  were  able  to  deter¬ 
mine  the  fact  that  their  place  was  always  the  same  with 
regard  to  all  experimental  animals,  and  that  it  corres¬ 
ponded  to  the  conditions  determined  during  the  stimulation 
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of  gastric  secretion  by  hypoglycaemia  (Fetys  and  others. 
1959)»despite  some  differences  in  the  sensitivity  of  ani¬ 
mals  to  the  anticholinergic  substances,  and  despite  slight 
differences  in  the  reactlpn  of  the  same  animal  to  repeated 
administration  of  the  same  tested  substance. 

As  in  the  case  of  gastric!  secretion  stimulated  by  hypo¬ 
glycaemia,  the  tested  antlbholinerglc  substances  affect 
mainly  the  volume  of  thej  secreted  gastric  Juice;  acidity 
of  the  Juice  is  reduced  t0  the  zero  value  only  after  its 
volume  is  reduced  substantially  and  the  administered  doses 
are  sufficiently  large.  A  substance  having  obvious  choli¬ 
nergic  properties,  when  administered  parenterally,  Can 
affect  gastric  secretion  sighificantly,  but  its  dose?  are 
large  enough  to  also  produce  Undesirable  effects  oh  the 
pulse  rate  and  the  pupil.  We  cannot,  therefore,  speak  of 
a  selective  inhibitory  effect  of  anticholinergic  substances 
on  gastric  secretion;  these  substances  block  the  cholinergic 
neurohumoral  mechanism  of  the  whole  organism.  It  seems  that 
the  effect  on  the  pupil  is  a  more  exclusive  one.  Here,  vre 
found  different  conditions  during  the  oral  administration, 
but  so  far  only  in  the  orientation  experiments.  The  unde¬ 
sirable  effects  were  smaller  as  compared  with  the  intensive 
inhibitory  effect  on  gastric  secretion. 

In  concluding  this  article  we  would  like  to  emphasize 
that  the  reported  results  are  a  contribution  to  the  problem 
concerning  the  mechanism  of  the  effect  of  the  above  sub¬ 
stances,  but  they  are,  despite  some  interesting  features, 
only  experimental  in  nature  and  cannot  be  applied  uncriti¬ 
cally  to  man.  Only  careful  clinical  experiments,  not  yet 
completed,  will  decide  whether  Thiospasmine  and  Hydroxy- 
thiospasmine  could  be  applied  in  clinical  practice. 

Special  thanks  go  to  Sngr  Z.  Roth  for  his  statistical 
evaluation. 


Summary 

1.  The  authors  investigated  the  effects  of  several  anti¬ 
cholinergic  substances  -  atropine,  Thiospasmine,  Hydroxy- 
thiospasmine,  oxyphenonium,  methantheline  -  as  well  as  of 
ephetonine  and  papaverine  on  gastric  secretion  after  admin¬ 
istration  of  food  to  dogs  with  a  Pavlov  pouch. 

2.  The  anticholinergic  substances  tested  inhibited  mainly 
the  amount  of  juice  secreted,  and  only  when  the  volume  was 
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considerably  reduced  did  they  reduce  also  the  concentration 
of  free  HCL.  After  the  administration  of  Thiospasmine, 
achlorhydria  did  not  develop,  not  even  after  a  dose  of  0.5 
milligram/kilogr&mi 

1 

.3*  The  strongest  inhibitory  effect  on  gastric  secretion 
was  produced  by  oxyphenonlum;  atropine  and  Hydroxy thlogpas- 
mine  were  less  effective,  their  effect  being  approximately 
Identical;  methanthelind  and  Thiospasmine  produced  the 
weakest  and  a  relatively  short-lived  effedti 

tThdesirable  effects  of  the  tested  aniicholiriergiC 
substances  administered  parenterally  generally  ran  parallel 
to  the  Intensity  of  the  inhibitory  effect  on  gastric  secre¬ 
tion.  Such  effects  were  relatively  less  pronounced  in  rela¬ 
tion  to  the  intensity  of  their  inhibitory  effect  on  gastric 
secretion  during  the  orientation  experiments  when  they  were 
administered  orally. 

5.  Ephetonine  did  not  affect  gastric  secretion  in  a 
characteristic  way;  papaverine  had  no  effect  on  the  secre¬ 
tion  of  gastric  juice. 


END 
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